Our search for bioactive compounds among solanaceous plants has resulted in the isolation of cytotoxic 2) and anti-herpes 3) steroidal saponins. In order to obtain new cytotoxic and anti-herpes steroidal saponins, and to study the relationship between the structure and bioactivity, we investigated steroidal saponins from the whole plant of Solanum nigrum L.
was partitioned between n-hexane and 80% MeOH. The 80% MeOH fraction was subjected to Diaion HP-20, silica gel, Chromatorex ODS column chromatography to give new steroidal oligoglycosides, named nigrumnins I (1) and II (2) , together with the known saponins, compounds 3 and 4.
Compounds 3 and 4 were known steroidal saponins and identified as desgalactotigonin, 7) and 5) based on their NMR spectral data and by comparison of their physical properties with those reported in the literatures.
tigogenin 3-O-b-D-glucopyranosyl-(1→ 2)-[b -D-glucopyranosyl-(1→ 3)]-b -D-glucopyranosyl-(1→4)-b-D-galactopyranoside,
Nigrumnin I (1) was isolated as an amorphous powder, [a] D Ϫ56.2°(pyridine). It showed a quasi-molecular ion peak of [MϩNa] ϩ at m/z 1173, and fragment ion peaks due to [MϩNaϪpentose] ϩ at m/z 1041 and [MϩHϪpentoseϪ methylpentose] ϩ at m/z 873 in the positive FAB-MS. The high-resolution (HR) FAB-MS gave an [MϩNa] ϩ ion at m/z 1173.5669, which corresponds to the composition C 55 8) while the aglycone was identified as tigogenin by TLC on comparison with an authentic sample. 9) To determine the glycosidic linkage, 1 H-1 H shift correlation spectroscopy (COSY), totally correlated spectroscopy (TOCSY), heteronuclear multiple quantum coherence (HMQC) and heteronuclear multiple bond correlation (HMBC) experiments were carried out for assignment of the respective proton and carbon signals ( Table 1 
Furthermore, the galactosyl H-1 at d 4.85 and the C-3 of aglycone carbon at d 77.0 were also correlated.
Thus, the structure of nigrumnin I was determined to be
Nigrumnin II (2) was isolated as an amorphous powder, [a] D Ϫ34.2°(MeOH). It showed a quasi-molecular ion peak due to [MϩNa] Ϫ at m/z 1203 and a fragment ion peak due to [MϩHϪpentoseϪmethylpentose] ϩ in the positive FAB-MS. The HR-FAB-MS gave an [MϩNa] ϩ ion at m/z 1203.5460, which corresponds to the composition C 55 H 88 O 27 Na. Acid hydrolysis of 2 gave D-glucose, D-galactose, L-rhamnose, Dxylose, and L-arabinose in a ratio of 1 : 1 : 1 : 1 : 1, while the genuine aglycone decomposed under the acidic conditions. The results of the acid hydrolysis and the 1 H-and 13 C-NMR spectral data provided the identity of the saccharide sequences between 1 and 2. In the aglycone moiety, when the 1 H-and 13 C-NMR spectral data of 2 were compared with that of 1 (tigogenin), the A, B, and F ring signals were identical. On the other hand, the presence of a carbonyl group and a quaternary carbon signal was recognized in the 13 C-NMR spectrum (d 215.8 and d 89.8) of 2. The complete assignment of the 1 H-and 13 C-NMR signals of the aglycone part of 2 was carried out by the concerted use of the 1 H-1 H COSY, HMQC and HMBC spectra as shown in Table 2 . HMBC correlations were observed between the carbonyl carbon signal Thus, the structure of nigrumnin II was determined to be (25R)-3b,17a-dihydroxy-5a-spirostan-12-one (ϭ17a-hy-
The cytotoxicity against human cancer cell lines and antiherpes simplex virus type 1 (HSV-1) activity of these oligoglycosides is now in progress.
Experimental
Optical rotations were measured on a JASCO DIP-360 automatic digital polarimeter. The NMR spectra were recorded at 500 MHz for 1 H and 125 MHz for 13 C on a JEOL a-500 spectrometer and chemical shifts were given on a d (ppm) scale with tetramethylsilane as the internal standard. Standard pulse sequences were employed for the distortionless enhancement by polarization transfer (DEPT), HMQC, and HMBC experiments. NOESY spectra were measured with mixing time of 600 ms. The FAB-MS were measured with a JEOL DX-300 and/or SX102A spectrometer. The HR-FAB-MS were measured with a JEOL DX-303 HF spectrometer and taken in a glycerol, triethylene glycol and m-nitrobenzyl alcohol matrix. GLC was performed on a HP5890A gas chromatograph with a flame ionization detector. TLC was performed on precoated Kieselgel 60 F 254 plates (Merck). Column chromatography was carried out on Kieselgel 60 (70-230 mesh, 230-400 mesh), Diaion HP-20 (Mitsubishi Chemical, Ind.), Sephadex LH-20 (Pharmacia), and Chromatorex ODS-DU 3050MT (Fuji Silysia).
Extraction and Isolation The whole plant of Solanum nigrum L. (2.2 kg), collected at Jyonanmachi, Kumamoto Prefecture, Japan, on 28 August 1998, were cut into pieces and extracted with MeOH at room temperature. The extract was concentrated (79.5 g) and partitioned between hexane and 80% MeOH. The 80% MeOH fraction was subjected to Diaion HP-20 column chromatography using H 2 O →MeOH to give fractions 1 to 5. A part (2.1 g) of fraction 4 (80% MeOH eluate; 12.1 g) was further purified by silica gel column chromatography (CHCl 3 : MeOH : H 2 Oϭ8 : 2 : 0.2→7 : 3 : 0.5) to give nigrumnin I (1) (31.9 mg) and 4 (7.6 mg comparing with an authentic sample. The aqueous layer was concentrated to dryness in vacuo to give a residue which was dissolved in dry pyridine, to which was added L-cysteine methyl ester hydrochloride.
8) The reaction mixture was heated for 2 h at 60°C and concentrated to dryness by blowing N 2 gas. To the residue was added trimethylsilylimidazole, followed by heating for 1 h at 60°C. The residue was extracted with hexane and H 2 O, and the organic layer was analyzed by GLC; column: OV-17 (0.32 mmϫ30 m), detector: FID, column temp.: 230°C, detector temp.: 270°C, injector temp.: 270°C, carrier gas: He (2.6 kg/cm 2 ). One peaks were observed at t R (min): 6.84 min (D-Glc), 7.34 min (D-Gal), 4.76 min (L-Rha), 3.91 min (D-Xyl), and 4.05 min (L-Ara) in a ratio of 1 : 1 : 1 : 1 : 1. The standard monosaccharides were subjected to the same reaction and GLC analysis under the same conditions. Following this procedure, 2 (1 mg) was subjected to acid hydrolysis to yield D-Glc, D-Gal, L-Rha, D-Xyl, and L-Ara in a ratio of 1 : 1 : 1 : 1 : 1. In this procedure, an aglycone decomposed under acidic conditions. 
